RESSRVa COPY 

NO DRAWINGS 

832.175 

Dattof Application and pUagComplttcSptdficatlon Nov. 4. I9i8. 
No. 15359IS3. 

Appllanlon made la Gemany on Noif. 10» f 957. 
CamphXA Spae^catiott Fubllshtd April 6» I960. 

Index at aco^caiioe: -Oam 96, A7B(9 : 14). 
loieniatioQai aasafiGuion:*-4>2U. 

OOMFLETE SPBOnCATION 

Improyemmtir in or relating to methodv for use in the 
Manufacture of Fibrous Web» 
T Vatit t rm oi 17 Auffustastraasc, trie cuircnt operates unfaTOorably with a heat 45 

RSj^^^J^^tbydedaiethe ^ ^^^^.^^ 

55?lSZXJ^SI^ power generator mstaliation makes high de- 




ERRATUM 



SPEOnCATION No. 832,175 



Page 1, line 1, for "Lipke" read "Uppke" 
The Patent Offxce 
24th May, 1960 



must marc power matt was neeaca ui u« 
when the sceam used in a dr^er far a fibrous 
web was sufSdcnt for genecatin; in an ioter- 

30 mediate ptcssvffc stage^ die cnoie or almost 
the cntitc power rcqoiicd in the mamitacaire 
<± the web; at die present day, howew, it JS 
normally necessary to provide addmonal 
sources of energy for drivii^ die phntTTiesc 

35 additiotnal energy sources arc formed by weal 
dcctric generating equipment driven by con- 
densation turbines, or ^ outside eieccncal 
suppfaeSi 

When it is taken into account that the inter- 
40 mediate pressure stage of dsc steam required 
for drying is favourable if the amount of heat 
used is only 1200 to 1500 heat units per kilo- 
watt-hour, but the condensation stage of die 
steam power installation for generating elec- 
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ttiQniwT of water removal and drying of fibrous 
wd)s it was necessary to have large amounts 
of steam available. The efi&dcncy of die dryers 
for such webs is unfavourable so that, depend- 75 
ing on the qualxQ^ of the fibrous material and 
its degree of water removal^ the thermal effi- 
ciency of the drier lies bdow 60%. 

Atoempcs have also been made for the dry- 
ing (rf fibrous webs to utilize waste heat con- 80 
tained in cooling water or exhaust gases of a 
diesel engine. However, these aaempts have 
not been successful because the small amount 
dt high level heat contained in exhaust gases 
having a temperature beyond 400° C. is not 85 
sufScient to generate sufficient steam for the 
drying the web, and up to now it appeared 
not to be feasible in the manufactnre ol fibrous 
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COMFLETE SPHOFICATIDN 

Improvme&ts in or relating to methods for use in the 
Manufacture of Fibrous Webs 



la Paul Lxpkb, cf 17, Aogustastzasse, 
Neowied, G^cmany, a Odzeai of die Bedaal 
Republic oi Gennany, do hexxAsj declare die 
xavietitum» lor which I pzay diat a ps^mt siay 
be graxtted to me, and die isetbod by whidb 
k is to be p e ifuim ed^ to be pardcohziy des- 
cribed xa ani by die foOovTing statement: — 
Ibe inTesdon xdates to mofaods for use in 
die sxaniiEactQxe of fibioiia wdniy for exauiple 
paper webs^ 

The nmnnfscmit of webs of indefinite 
length of fihroos material so^ as paper or 
cardboard is at present dependent on die 
aTailability of gxeat aniounts of heat derived 
from steam. The supply <3f power and heat in 
connecticn wi^ paper and cardboard maidng 
|dam has previously been niosc &vourablv 
effected by a steam power installatioa whim 
generates electric current required for die 
plant solely from die ^aessure ^id temperature 
gradient cf hl^ pressiHe superiiesaed steam 
used for hearing driers of tiie planL 

The present day bi^ standards of quality 
required in coimecdoa with the disintegration, 
and sorting ot fibres and in connection widi 
the separation of water from the fibres, need 
roust more power tban was needed in the past, 
when the steam nsed in a dr^ for a fimxms 
web was sufiSoent tot generatm^ in an inters 
mediate p ress u re stage, tl» ennre or almost 
die entire power required in the manufacture 
of the web; at tbe ^sesent day, botwver, it is 
noanally necessary to prorvide addiricnnl 
sources of energy for driving the pknt. These 
additkmal eoer^ sources axe focmed by kcal 
electric generating equipment dnven by con- 
densatioQ torbines, or by ootBide ffifctriral 



it is taken into aooount that the inter- 
mediate pressure stage of the steam required 
for drying is f avourame if the amoant of heat 
used is only 120O to 1500 heat rrnks per kilo- 
watt-hour, but the coodensadon stage of the 
steam power installation for generating elec- 

[FricB 3s. tf A] 



trie cuoent operates unfavou r a bly with a heat 
m ih'TS tfion cf 3000--4500 kikwatt^scrurs, and 
when k is also taken into account that a steam 
power generator installation makes high de- 
mands from the operating personnel and needs 
a high finrnirial outlay for the aecdon of the 
endre insrallatfon then it beoomes understand- 
aUe that a more favouxaUb source of heat and 
energy is desirable for ^Umis for the mannfec- 
ture ^ fibrous webs. 

To meet this desire it has been ^(^xsed to 
use diesel *gigtn^ having an essendally htgfi^r 
caloric efficiency for providing The required 
heat and electrical energy. The favourable 
feature lies in die fact tlat with present day 
working methods in a plant for die manu&c- 
ture of fibrous webs only about 15% <^ the 
totally zequired dectrical energy can be gained 
from the steam requked for drying in the 
intermediaae pressure stage, so that under 
favomrable oonditums 3000—3200 heat units 
have to be used per average kikwatt-hour re- 
quired, while by means of a diesel engine a 
Jdlowatt-hour can be generated by <mly 2200 
heat units. 

Such previous proposals ha:ve however been 
unsuccessful, for the hitherto usual 

Tnanner of water removal and drying of fibrous 
webs it was necessary to have large amounts 
of steam avaQ^le. The efBdency of the dr3^ers 
for stich webs is unfavonral^ so that, depoid- 
ing on the quality of the filnous material and 
its degree of water removal, the rh^m^} effi- 
ciency of die drier lies bdow 60%. 

AttearotB have also been made for the dry- 
ing of fibrous webs to utilize wasce heat c<hi- 
tamed in anting water or ediaust gases of a 
ifiesd engine. However, fliese attempts have 
not been soccesrfal because the jmraii amouiK 
of high level heat contained in exhaust gases 
having a temperature beyond 400"* C. is not 
suflBdcnt to geaetaCB fgiffiricnt steam for the 
drying of the web^ azid up to now it appeared 
not to be feasible in the manu^cture of fibrous 
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to Utilize ihe greater part (21%) of Iieat after die exhaust gases have passed through 
yospsnSy ^spanded i& a diesel eshanst gas heated boiler. 

Tbe^ ptovisioa of a diesel engine dnis xe- la the ffianufactorc of paper and cardboard 

ooked me tj^^ititmn} ^neradon of stseam for "webs the mfv^hmjmi removal of water from 
3 drying^ by means of a sepaxsce boiler, so diat the web can be canicd ro a high degree by 70 

dieveiy^ the fianouxabk thennal cffidengr of using dscttic ]^-4ieatiog, either m the tonn of 

the diesel aod the advantage ox die resistance hearing or radians heatings of die 

small amount of atcenffon xeqnhsd were Iosl wet wd> so th^ esssndally lower amounts of 

Odier attempts wiiidi anned at utOsdng Wats' need be evaporaceo. By such headng 

10 heat oomained m cooling waier at a tempera- stmoltaneou^ a not insignfficanr amount of 73 

trae <tf 70^ C t9 C lifeewiie xemuned heat is carried into die d&er* the heat acting 

imsQocessfnl owing to the eszpensive and com- fsom the interior outwards and favouxing the 

plicated nature of the equipn^nt xequired. drymg, Fcncesses for an improved removal of 

in the mpnnthnt*^ ho^t^veTj changes have VTater have been proposed in which the web 

15 tabea jdaoe m die techniexue of manu£actuxing and felts of ti^ plant are efectncally conduc- 80 

filsoua webs so that by die present invention tive and are arranged in a cunem circuit and 

it has become possible con^etely or at kast ace thus heated by resistance heating, or the 

ahnist oon^eddy to si^i|Ay a pjant for the web and/or die fela are heated by infra-red 

manufacture d fibrous v^bs of mdefinite irradiation, already during the mechanical 

^ length from Stmaa matenal with energy by water removal. Wim thsse prccesses a dryness fi5 

means of a diesd engine and an electric gener- value of 50% can be easily readied within the 

ator. The invention pie^-supposes that the dry- mechanical wa^er removal stage. However, 

ing mediines required for manu&ctoring sudi tliis degree of water removal is net sufficient to 

w&s aze constructed in acoordanoe with the achieve subssquendy a su^Bcient drying by 

^ most modffm principto for removing water means of the usual cylinder dryers using 90 

firam the web and for drying the vpeb. steam obtainable from heat of the wast; 

The present inventkm consists in a m^od gases. Therefore with the present invention 

for die manufacture of fibrous webs^ for tnese are used for the web and the feit, within 

esample paper w^s» wherein heat for drying a the mechanical water xemoval stage such elec- 

SO w^ and eledzxc energy are derived frcan a trie hgaring devices in connection with the air 95 

dksel etigme plants the web being treated in dryer, wiii^ein the air is heatsd pardy by heat 

appe^rgtus ccm^iising a wet part having a sieve in die coding water and pardy by heat in tiie 

portion^ and a dry having a psress portion, eshaust gases c£ a diesel engme. In this way, 

a imbffequent air drier and -a ^linder drier, the d^es of v?ater removal can be increased 

33 compdsing the steps ol diiecdy cr indiiecdy to such an extent that the residual water can be 100 

Titi\mnQ itest from cooling water of die diesel e^>d2ed with the aid of steam raised by heat 

engine pLmt in the ^eve pordon and press in the ezhaost gases. 

ptfftion tic» heat the fibrous web, and to heat Furxhennore, with the present inrention the 

telts of ^ press portion for obtaining an im- ^Eeviously proposed arrangement for utilizing 

^ proved water removal, and mfliTsing elecodc waste h^t of the exhaust gases <^ a diesel 105 
resistance heatmg or electric radiant heating d engine for creating steam in a steam boHer 
the W3^ and of the fdt of the last prss of the lying in the path of the exhaust gases is modi- 
press portkm using etectddty generated by fied so that tne exhaust gases, after leaving the 
die di^ engine pisat wheteby further to hn- steam boiler, flow sub^quendy through a 

^ prove the water removal and increasing die heat eschanger for heating air required for 110 

texnpeiatnre of the web, air for the subsequent drying. 

air drier b^g heated by odierwise not utiliz* In addirioa, heat contained in the cooling 

able wasGe heat of the eshanst gases and by water of the diesel engine is utilized In the 

heat remaming in the cooimg water and not manufacture of the fibroas web. For this pmv 

50 utn&sable m me sieve pord<ai and the press pose, part of the cooking water is rendered 115 

poxiian, die web beix^ preheated by el^ttic effective in a first stage of an air preheaoer for 

nfiatscB In a pre-drymg zone preceding the the drying air so that die drying air, sub- 

q^indsr drving part so diat at the b^hinmg sequendy brou^t -to a higher temperature by 

<j die ^under drying part only sndi an die residual hear of the esiiaost gases, is 

95 amomtt of water remains in the web as can be already pre^heated to a great csasot before ±e 120 

drxed out therefotm by heat derived finom action <$ the eahanst gases cn die drying air. 

^fieam prodnoed in an ^lanst gas heated A furdier part <tf the cooling water is used for 

bmkr. heating cucuhtmg water S die machine or 

Bssfscably, the air required for drying die fcesh waier etiJber direcdy or by employing a 

€0 wel> is fi rst passed through a heat ^rhmigpr heat exchanggr for the water which in tiie 125 

for tittTHtriing heat from tl» cooling water, usual rnazmer heats the web on the wire-doth 

and is subseqaendy passed through a further by means <f a dandy soiL Furthermore, the 

heat eagchanger in vimich die temperature of coaling water is caused to &w through press 

ihe wd> is furdier ekvated by heat present in xoUs and guide rolls for the fdts, the gni^ 

& the wasie gases tern the diesel engine plant rolls being of suffidendy large dimensions, so 130 



as to jreducK the visoostty of the wa^ ocsir 
cainfid in ihe web and ia me fehs by iocseasmg 
the temperature of such water aiui itais de- 
creasing its vlsoost^j tbeziel)y «iahimg a ^^^^ 

5 degree of water temovaL Subseqoeady id tbe 
action of the air dryer which foUows after the 
loecbamcai water seaunral stagey heac ma^ be 
8upp&d to dtt w^b by infcarfed ratUadcsi. 
Xffbax the amonat ii heat xequized for the 

10 removal of water from, and for tbe dryiog cS^ 
a fibrous web sadi as paper by die Hith^»B^ 
mual mediod of operama is compared wstli 
the amomit cf hear reqatred in a fflfidiod «{ the 
psesest Jsveatko, thai the fySksmag pactare 

13 zesdis:— < 

OflL an zvex&Qi^ sadx filxooes wdss, when 
en teri ng a dxyiag apparatus have a dryness 
degree of 38% and mm emerging ftm the 
drymg ai^aratus have a dryness degree (tf 

20 95%. If it is assmoBdthat dieeffideocyof the 
dry part is 100% dienfor headng the weband 
ihe water oontamed therein and also f<x the 
evaptnatiffli of the water 1010 heat imitB are 
reqdrod per icHogrsm of matsial <^ 100% 

25 dr^sess degree, "niis amoont of heat has to 
be svailabie in steam and has to be broo^it 
into zddoa in a drying ^^por&tns tbe efSdency 
of which, oa an av^era^, can be assumed to be 
66%. In this case, pdmarily 1530 heat units 

30 for one kili^ram ^ absolutely dry paper have 
to be supplied to the drying a|^>aratus and, 
assuming an effidescy <tf 80% for the steam 
generation and steam distcibatiQa» 2220 heat 
units are primarily required for drying one 

35 kSogxam cs paper. 

By using die mediod of the present invent 
tion, namdy that heat from the cotding water 
is rendered effective eithyer dkecdy or ni« 
diiecdy on the sieve and in the press part of a 

40 fibrous wd> manufacturing plant, ^4 sub- 
sequendy by ^ectnc hf^ring die capability 
of the web for having so &r increased die 
waisr removed thecefirom is that after a finnl 
mechanical vrater removal stage <mly 50% 

(3 water is contained in the p^)er, then fcr the 
remaining heating of the tn^terifll and of the 
water contained therein as well as for ev^ofat- 
ii^ diis water, the amouirc of hm stul re- 
qnired per kik^rsm of paper is only 617 heat 

50 units, <Hie fdlows recent discovsedes in the 
manufacture <^ fibroos webs, namedy that foer 
obtaining a good smoodi ormditkm a paper 
wi^ it is sufficient i<s the web ts> be dried on 
cylinders ten about 75% dryness degree jsp 

55 to the final dryness degree, thai foar the drying 
on cylinders only 152 heat units per idlogram 
of air dry paper are required. 

Since with the present inventioflL for the 
wate r gem oval and drying 1.47 Idlowatt-honxs 

60 of electrical energy are required per kik^am 
of air dry paper, \imidi requires a prim ary heat 
amount of 2800 heat units, and since in the 
steam boiler provided in the exhaust gas path 
appiQzimatdy 60% of the 19% <^ the i^imary 

65 heat contained in the exhaust gases is utilizable 



for heat generadon, then theoretically 320 heat 
units axe avaH^e in the form of steam or, 
asstnning tbe boiler to be 80% efficient, 256 
heat units. If the efficiency of the dry end for 
drying the paper is considered to be 66% then 70 
IG9 heat umis are available for drying die 
paper in the kst stage. 

It dins foUows that whh tlie invention the 
reqok^ drying heat in the steam can be <d>- 
tamed wietuw difficulty from the eBhaust 75 
gases of die diesel engine plant. 

This a final drymg trom 75% absolute dry- 
ness to 95% ^isdnte dryness can be effected 
by steam raised by using ^ utilizaUe heat 
in the eshaost gases. eo 

Bowever, assuoiing that in the mechatdcal 
water removal stage t&e paper be broii^ht 
CO a dryness degnae <tf 50%^ then 617 heat 
units per Mlogram air dry paper are 
qinre d , so t&t it has to be investigated 85 
whetlier, in die total heat supplied by the 
dksel engine pdant and not converted into eieo- 
trical energy for TTv»«iiaTif«^if purposes, suffi- 
deiK heat is availai^ for drying the paper 
from 50% absoiute dryness to 95% absohtte ^ 
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Bsat Units 

Basically 0.27 kilowatt-hour are 
avail^ile fcf decdical heat- 
ing, with a heat content of - 
19% of the pdmacly used hes 
ol 3240 heat umts per kilo- 
gram of paper— • «. . 
and 21% of the primarily used 
heat of 3240 heat units per 
Mlogram of paper, as dezived 
froan the ending water= 
The total heat amount avail- 
able for drying per kilogram 
of air <ky paper is thus - - 1521 105 
From this figure it can thus be seen that the 
total efficiency of die heat ^^ ^^g^ gtKl heat 
transfer must be 41% ia order to attain tbe 
th^aiedcally required amount <^ 617 heat 
units. Since the electzical heat transfer oper- Ho 
ates widi an efficiency of 85 %, and the 
generadtm in the exhaust gas boiler op^^s&s 
wrdi an effideicy <rf 80%, the heat eschange 
between water or exhaust gss and the drying 
air likev9ise <merat© with an efficiency of 80% 115 
and the air drying itself with an efficiency of 
75%, a lege part of the heat supjdiad by 
the diesel ^gine plant and not converted into 
medianjcal or ei^rtrical energy is usable 
drying the j^mts web and is also for 120 

drying the &roa8 web. 

Basically, nang the method <^ the inventton, 
per kilogram of air dry paper approsimateiy 
2800 heat units are required for drying and 
for driving the plants while in the hitherto 125 
usual manner of supplying fibrous webs with 
beat and electnc energy by means <^ a steam 
bodkr installation 500dl-6000 heat units had 
to be used per kilogram of air dry f^per. 
Funhermore the operating expend for the 1% 
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difisd cQgoK plant aic essemially lower tiiaa 
those for a steam boiler installatkm and the 

frnqwnal OUtl^ III CCeCtXn^ thfi dttSel ^ gtng 

nteat is essentially lower, notwithstEmding its 
5 hitler effickocyj dian that for a steam boiler 
in staTla tinn. 
VmAT I CLAIM IS:— 
L A method for the mmnrftiunre of fibrous 
mbs, for eaampde paper webs» ivhecda heat 
10 for drang a web and ckctnc eoscgy are do- 
riyedCKm a diesd engine pimt;» die wi^ being 
tneattd i& ^ipatacns comjpwf^ a |nrc 



baring a alei^partiaa, aid a dry put having 
a PRSs pQETtion, a soineqaent air drier and a 
15 c^tnder dder^ cmtipriffrng tiie stegs of direcdy 
or mdisectiy otiliziDg heat from cooling Wats' 
of the diesd en^ne plant in the sieve pntioa 
and press portka to heat the fibrona web and 
to heat fdtt of the press partfon for obtaming 
20 an mquoved water removal, and Tztil^^ 
tdc xeastanoe heating or eiactnc radiant heat- 
ing of the web and of die felt of the last -gscsa 
cf die press portion xoing ekctddty genexated 
by the<y«d engine pia^ v^ieiday fimh e i to 
25 impRyve the wan xcmoval and increasm^ die 
tempentiixe of ^ web^ air for the sobseq^^ 
air oixr beiitg heated % otherwise sot tuiirfr- 



al^ waste heat of the edaust gases and by 
heat remaining in the coding water and sot 
utilizable m toe sieve portion and the press 30 
portion, the web preheated by ^^^rTrir 
radiacus in a pre-drymg zone preceding the 
^jxnder drying part so ^At at die begimuxig cf 
the ciiinder drying part onfy snch an amotmt 
of water ranains m the web as can be dxicd 35 
ont therefrom by heat derived fRStt steam 
d iT*Td m an ^^hnTifft gas hfat^ boilers 

2. A nuthod as clajned in Oaixa 1, Tdnein 
the air required for drying the web is fitst 
pasKd throngji a heat exchanger &r extract- 40 
mg heat irom the cooling wafier^ and is sub* 
seqtiently passed through ft fnrdier heat ez-> 
changer in which cfae temperature of the web 

is furdier elevated by heat pr e sen t in the ex- 
haust gases fctan die diesd engme plant after 45 
the eacnan fft gases have passed tlBOQ^ die es- 
haost gas heated bodler. 

3. A method for use in the TnaniifatUH e of 
fibrous webs sobstantfally as hereinh^cse des- 
cribed. 50 

WALTHER WOLFF, 
78, Woodhnds, London, N.W.ll, 
Chartered FMent Agent 
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